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ABSTRACT : 

PROBLEM TO BE SOLVED: To be applicable to a polish 
surface where different 

materials appear by, related to a metal polishing liquid, 
adjusting a polishing H 

speed ratio between a copper or copper alloy and a barrier 
layer based on the 

concentration of an oxidant, with pH at a specified value 
or below. 
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SOLUTION: A metal polishing liquid is a conductive 
oxidant comprising 

hydrogen peroxide, nitric acid, potassium periodate, 
hypochlorous acid, and 

ozone solution, etc., a protective film formation agent for 
a metal surface 

such as benzotriazole, and naphthotriazole, etc., and a 
polishing liquid 

containing acid and water, and, the concentration of an 
oxidant is adjusted 

according to an insulating layer part for an applied 
process, a copper on a 

barrier layer, or the degree of copper alloy residue, with 
pH at 3 or below. A 

substrate is polished using a polishing agent like this so 
that a barrier layer 

at the protruding part of substrate is exposed on the 
surface of a barrier 

layer at the protruding part of substrate, providing an 
intended conductor 

pattern where a copper or copper alloy film remains at a 
recessed part. 

COPYRIGHT: (C)2001,JPO 



04/28/2003, EAST Version: 1.03.0002 



(18>B*B*fftf (J P) (12) & & jft & $g (A) (lDttlNMUMW* 

#$2001-85372 
(P2001-85372A) 



(43)&KB ¥Jfil3*p3 fl30B (2001.3.30) 



(BDlnta. 7 




F I 


f-va-F(##) 


H0 1L 21/304 


6 2 2 


H0 1L 21/304 622C 3C058 








6 2 2D 


B2 4B 37/00 




B2 4B 37/00 H 


C 0 9 K 3/14 


5 5 0 


CO 9K 


3/14 5 5 0 D 








»3&fi©Scl6 OL (48K) 


(21){HK#^ 


<$S¥1 1-255585 


(71)ffilSA 


000004455 










(22) OMB 






JtfcfRSH&KBSHa 2 TB 1 # 1 *t 






























(72)5SM« 


±* mm 






















(74)ft&A 


100071559 








#s± %n mm 



(54) mw<nmi ^mmwmxmi&owmijm 



(57) [«»] 



04/28/2003, EAST Version: 1.03.0002 



1 

[mm*?)®®] 

BfSM. ®RV*t:$1ii-&mmmX'$>'). pH#3« 

im%m2] w.ttm<omg.i)\ o. oi~iom% 

U^TSH. tf-zl^A-n-Jk #y t'-/H:'oy 
I If^JH 5 ] Ktf . ffffHTft 6ffi$3 1 > Lit* 

YhVTY-)l> ( BTA) fttf-t»8Wffe&»j5>afcttifc 
< fc t> 1 ST'fc Sift&g 1 $rv* LM#B 6 cot vtffi 

a y . <jsH6*KRt**y>'* j: oat* ft 
fe^4< fct lS-Cfti»*«i5rv^UIII*«7<ov^ 
*uW:Btt*>AWIi8f*». 

Iffltm 1 1 ] ffifibi*. JPSSS 1 0 0 n mJ3LTtf53 
d 4 f/Py 'J X? * *r(i 3 d 4 ?)VT)V $ i-X'h h W*JS 
1 O(cEtta£JU80MKK. 

imw 1 2 ] mtizttm&&Mvj rmx- 
fomimitc^Lmimi lo^rtifrizamo&m 

[M#Jfii3] A'>j7Ji*^ ^y^/K m.it?y* 

^ymcommmmit da/s i o 2 . TaN/s i 
o 2 ) ^ \ o £V)*.$\^tmmt?m*m\ti:^ 



(2) ^2001-85372 

2 

#ut^«Sr< 4: 1 1 8A^&l»'\*y 7JltWSM-*WSW5r 
S. 

[ff*«16] tt*iIl=5rV^Lif*Jll4tOV^-m^ 
A y 7/l££tfffi£SJlg-f 
[000 1] 

10 ztitm^tiwmxmtzm-t 

[0002] 

[«e*^s«] ¥&#ms@s& (otls 1 tie 
t) co&mfflt. ^^mzif-oxmtzKuWLmmxmi 
iwttztix^i. it^mmm (uiTCMPtEt) 

-OSffiJi, «^<f*IBitll : m4 944 83 6^ 
20 [0003] 4fc, ftJSJiL S I &W3Mt1£?lt:ih 

iz. smtnt LTm±*zttm&&MmtfK*.t>tix 

^S. U&»U ffl4fc0ffl^ttfia«07^Sr:i>A-& 
2 7 8 8 2 2^«CH|^5iiT^4. 

30 [ 0 0 0 4 ] m& wims-kmn&mc m p o-^w^ 

£9E>] (UlTWeffifttiB-t) *jDifc«!Bfgfe®E 
&U<rykW,Wki%&thi><r>X'hh. CMPtffli^ix 

&Mmto%tit. i-mimizxix&m&mmm 
40 ftu. zwfflvazm&MMz&'ixwi'm&cQfim* 
m%xti-xj±t%Ltotixuh. mu<r)&m%m<?m 

axo^*^at^^ot\ cm pcoitfft t ttflsp 

tif -f^tfO^l 38^1 1^ ( 1 99 c03 
4 6 0-3 4 6 4 HfcHiSSfiT ^* . 
[000 5] CMPKJ:48lffla[«i»»4^ffii:LT 



04/28/2003, EAST Version: 1.03.0002 



3 

k J: h m *) & 9 nmktfm-imx-b tmiz-z 
4 . ffifc&m$f3fSflogsanu;: «t •} c m p t i 4gfg&g 

f-v^ (Sff) $iXT&gffimE#Sgait4i:. BHfcSij 

[ooo6] i»cfe«>t: $ k\z&mm&mm 

MtHBHU flratttf>Kv*LSlEli£iMW-4fc» 

€&M?Sf§?mi>'ffiaJMi#li LT B T A 

14. W^.»WBB¥8-8 3 7 80^«tisaS*LTV^ 

4. 

[0007] flifcUIH^A^^j/yiSIBB^^y 

ir^Ttt. !ia^aiWJm:^3ft&j»iHgttit-cft 

l&SJKr fc ££«)0*#ii< 44 ^ - y 4 . 

-Kft y y 3 yR^B^«K*H-»'hS «» *ftt#B$$ 

OpH£pKa-0. 5i"Ji*#<-f4*ftjWS|ilS 
*VO>4. CcOSffiJi. ft£tfftf|F]fl2 819 19 6* 

lis IH^Ji+^llte^l^ihOjt^^N'UrWirL 

w < y 7 mmmt , « ^^Kit^gjg^ ^ 

l±SI£££gfffi-t43llIgi:, AyrJI*K£BMN- 

[00093^1 xmnm&wm&&0iftm\izts\'> 
*iAy rawiaj Lfca3Bw«r«src**uf . g 2 zs 5 



(3) ^2001-85372 

4 

<&a y r«*> c m p -cii . «4 fc JifB££te «■ L a y 7 

4. —2k ^flSai<7)±flrn-tAT*«±» Tflrn-fe^ 

«#WfclfilHMHtoA y 71 £ffiat*tffi&&#»# 
LTL4 5. d^d^ilro-bx-C'Ji. m2TMcr> 
a y TJI^WOKisv >TS# Lfcff *fc<ifl!£**ffia 
^yrwfrBflfrfis&Ra***. .roj: 

R*3*i4IH4fcJilH£Ai: Ay 7lgfltf9flfgj££Jt 
0#tt#H&4. ffl4fcU*te£«>BftSa<5$3fi4A 

[00 10] 

fc.4 * y yf/i-^Rx/S^ y^moft 
4fc. Ay7flOBfeTtt. To-bx 

«&4i:Ay7WW(ci: Lt»>Mij;y^y 
f/l^^V&fcfytj^t&mnfyrMt&facri 
BBS* 5 . BfeiRO-«**iiaafr&Cf:tJ:9»Sr4tr 

*>&*A* - yjB^Sr^glt t-4^-RfflSf®MSy-?-ii 
30 tffl^^MiiOBBS*J£*J|fiW-4«,c!)-eft4. 
[00 11] 

4 gje&t-j. 0 . p h 3 jaT-c* 0 . 

Kft»?5«Kfc:j: »3«H4fe<4«&*i: Ay 7«c?DeTe^ 

®it5:i)®-r4 z t mrn^svsnmecthi. m. 
mmmz, 0. 0 1^1 omMxvbiz tarn* 1 

<. 0. 0 1-3JUIX7&<J:"JiaF4U^ ^JRfflgfS?S 
C(i?4,{C7j<^ttS^ : F5:^tf;i:^T'#4. 

10 ^Tti, *y7?y7HM,L<ii*tf)ttL --Ky^^^y 

L<*i-?-WiI. -•Ky7^y;P7Sh\ ^yh'^U 
7;U3-/p, dfyb'-/n?ny Hy s ,i?y75H»*jj: 

tik&tc< 1 1> im?bz>zttf± off 4 lh. 
fc^wh y 7V-^ ( bta ) a xvwimwfrh 

Mtftltz'J?%<i:i> \m (BTA«) SJflu*. SftO 



04/28/2003, EAST Version: 1.03.0002 



( 

5 

*V>*£ t)mi£tit:'J?%< b 1 1 mX'hh 

zt#mn\ &mmwgmu. w&zttixhz 

-ri 9Si<«U:^&< i 1 1 at-* 
S-Ifctfif^tX. WSgl 0 0nmJilT^)3D^^ 
'J * a (i 3 n 4 rJOPT ;U 5 ±X'h h Z b tf J: <9 if 

'JTHi. ^VrJ'/k < mc9y9)V. * 
It. 9y9)V. W.fc?v?)\,kZMitl>Vaym>mm : 

MJgJt (Ta/S iOz, TaN/SiOi) #10 J: 9 

smmmmmm^x. miMtm££bz<D;<v7m 

[0012] *WPrtti. &«/8ffig?£$:<B;p HfS$*> 

J5rfcJ:->T. S$£hSffl£fcttfl|^offiS]ftKtttf 

it. >V)7mmfoktxm\^tih?y!nv*??yin), 
^mfWc9 y 9)V^^a)Wn9 yfAW&tovfflfe 

zb. &imimmmizj;ixm£mtm-$&k<7)m® a 

&EJt £PST'£ S Z b £ jitfi Lfc. 
COO 1 3] 

itdm£&m<7)mmwi$:m^xcMP-t&b. mm<?> 
e&ffi* y r«*«*iBtaaj i . wmzmm^ mm&& 
mtmztitzmmomft'*? - ym^htih , 

mum. mxf^tttmmmx'h*) . ph#3 
arx'h o . mm-t s rn-t x«7)«^«^ N a- y rm 

tvmmwms&mffimitzmtxmimco'm.zm 
m&. xrnmtx. m&mTzmmxtx 

i\ **M8t*J»tftA«fflW*»^)pHtt. 3£j@iT 
* & ^ i BH fflnm&lz Z.h-f9y9)V*?9 y 9 
Mfmt9 y9)V^<r>mn9y9M^wm^S. 

itb&w pHii, mvmumzxomm-t&zbtfx' 



) #^2001-85372 
6 

[0014] *?mc&ft«^J!im^alM34Ba 

«. o. o i-i om&%i)<mi<. o. 01-3S 
«t 9 jff a t k\ > \* y 7Jf h9y9)V*?9y9 
)v&&m?mL9 y9)\^>^coKiff)9y9Mt^(om 
mm.it. o. i5sa%ftifi-ta*fc*6. viim. 

nctiz. -n. mttzims&tmmmt. mm 
nm&im^hiz-iixx^^b. wcMom&i 

0. 0 1-1 0«*%coeHT\ «*fcU»^AKJ«- 

1. ^-y 7mmftcom&gitmm?& z t vx-z h . 

■HOBOS*** 1 0MM.%£MlX±%^b. mttiit 

fx. 9y9)\^9y9)\^&mtmL9y9)V*?%<r)Wi 
mmztiiz < ^-<mtimtfBf&,zti2>tzMzmmmm 

i a fc* S . Rfl^SSW 0.01 as% 
y9>\sk&mfm\t9 y9)V*?*:<r>W)9y9)V 

[0015] *wmzm&-£mmm®it, 

y9)V£&Rlf i mt9 y9)U*?Z?>m(r)9y9Mt'£ 

9M»&ma-9 ym^im&tyimmmizwtLg, 
mit9y9jm^ti-9y^m-it-it^m 

[0016] #?&BJ£fctti,gttogHl3iji LT<i. j| 
B-fbKS (H 2 o 2 ) . jaa^JRKXr'J^. <J:ffi 

tmm. xvYxmtfiwfbti* ^^x-^mitm 
u\ &fctfmmwm : ?$:-%&i'V ay 
36«fcft*«^, ryu^y^m, r^y±«^s. * 

[0017] 3fE»Wtc*j*tS»t LTti, ^n», iH& 
3, 3-^>f-;PBM. 2-xf-/Hgg?, 



04/28/2003, EAST Version: 1.03.0002 



7 

IL n-*??y&^ 2 -xf-n^-tf-yK, 

S. ^'Jn-yHL -fU^H!. ^'J-feyygL 

K. VDyi, ?fr9t\4Bi* T^tfyi!. ^ 

ffiSffiKrv*-"^ nary*-*.*, wcrv* 
[0018] *8wc&ft«ffiraHMUHtt. 

'JTV-;KBTA) . BTA»W«c. WitfBTAtfJ 

( h y ;H- y 7V-A-) t>L< ttXrA'^^WBf t« 
&U:t>?> (^:xy>y77'-;i/-4-#/k-tf>'gL cr> 

>V) . XJi^7 h h y 7V-/k t7hh y 7V-/HI5 

[0019] *38IBfcfc»t***ttKa ; Fi: tTti. U 
T«Sl^gi(fft£&c9#0jgT\ XV79V)\M. ft 

y 7? y /u»ry * y y/nw h y •> 

AJg. XV X9 9 VMSfrh ftV79V)V7 

i t&xv -?-axif^com. xv M-ivTiva-iv, 

XV t'-)l>h°nV H>^<7)h'^;PS5r^oty-7-$r^ 
[0020] *fti»^l(fflffi£ffifc:tt. ffiSSrjfe&nL 

7, -tyr. 1-9-7, y^-r^r. 

jjry**-wv, xv79Viv, xvmx~)v . 

SStt*«fi<. CMPfcJ:»)«4-r&We«(^5-y 
f-) <OJ84»<^*v\ Wttfitfl 0 0 nm«T^3 
n4^/i^y#, nn>r TATA'S U\ 

a®4, A-y 7m<mmms.tfx y*§< < & o . zgtft 

i" y 3 VOWaaft^J: <^2 0n mOTtfJ: 



< 5 > ^2001-85372 

8 

[0021] xmzmmtmmt lxu. mttz 

&mfr£w<V7mx'$><0. 9y9)\*?9y9)V%&&. 
V^9y9)\^%v>&<n9y9Mt'&fofrht£h. 

[0022] xmiizmmcnm&mi. mitagMt 
«. mamm. *mm?sLv*0t&*i o 

0g{C*tLT. 0. 0 00 1-0. 0 5mo 1 fc-fSd 
btf&tK. 0. 001-0. 0 1 mo 1 tthZt 
OSf^ L\\ ;<7)S-^fi*J0 . 0 5mo 1 

10 

[0023] *mizmz&mm&mwmii;mi. 
warn, n. fisais^^j. *»ttWH t at^*tfD»i 

lOOgtettLT, 0. 0001—0. Olmoltt 
§it*W^L<. 0. 0005-0. 005molt 
-tlZktftWtUi. ZffM&MifiO. 0001m 

mfotfb*), o. oimo i tnixitimtzxhotf 

[0024] *J6WT-Ji*»tt*^*JiaD^4i t (, 

©fSipj, *?fttie^ay*<7)jg*i o o gtwLx, 

0. 00 1-0. 5S*%t-f^ii:*>*»^ L< N 0. 
01-0. 2fi4%t^S;i^'J;i9»iL^ 0 ^Offi 

■&***o. ooia*«*»ni N x^f-y^wjpjfctj 

0. 5Sfi%Srti^|»i:, CMPKiigfffiMbWKT 

[0025] *«wcmBe*-**t4 i t 4 . 

ffiS«D*{i^aatcMLT 0.01 MM,%frt> 1 0 
30 SM%?t>iZbWtL<^0. 05&M%frh5m 

o. oimmxmx'immii^? 1 

0MXt«i44:CMPKJ:48fJ«»K»i«ffnL. f 
[0026] 

[0027] (HMM1-10) 

40 (mmmoimiTm) m o. 4«sg&. *»ttit4H t 

0. 0 5SlSi5, ftiSi^^JtLTBTA 0.2 
S«afc*9 8. 85fifig$-89. 35SfiSB(iii! 

98. 9Mas-89. 4omM.&) ztnixmrnu 
vut(\ti& amnm. 3o%mm so. 5m£& 

g2 0nm(7)3o-f^vy^$- lmM^ML, 
0 97. 8 5«lgi5-8 8. 3 5SJHK UHSMbtotiRft 



04/28/2003, EAST Version: 1.03.0002 



14 



5-88. 40 
U y^Wfi3 



(6) ^2001-85372 
9 10 

4a^ya-/ue*«3. 7t-£> * /t. 

S« : § 2 0 0 n m<T>9 V ?)VWk*ft$L It: > V 3 yg« 

S$ 1 00 nm<r>mfcfy?>\,m£mtfLLt:i'V oymffi. 
S§ 1 ju m^zgfti' 'J 3 >mBi& Lfc is >J a y 
m £ 1 « m<«8JSS Lit x y 3 ygig 

SF©a> h : JAim^J-^olg^y^u^y^ig 

9?&E;ft : 2 50gf/cm* 
&$Ltfflmfe&bcr>tttim& : l 8 m/m i n 



(0fgp a n lWl@) 
1 0 0 r p m ) ^^?f )iB(fm«fflKJill^amSfii;<l*» 

Vrtws&mm 1 0 0 * m . le^ngpig 1 0 0 *c m# 

OlSS8f«}Ki: LTtt. ^i\L^y-S>Mzn-fhm<m 

^majp+^k^^mttzum^mcommm^mm 



20 



=0r<«r**"C2JSB9f»Lfc. 

rtffgfi 2. 5 m mcox h 7 -f r^*? - yfficomwJBVi 

szcwm&y -r -nvrnzm-z w-y$>$M?&<r)i& 
®m<?)mmM.i%iht:. immmz. te«Bw± 

0 n m fc5r £ i 3 fcSRlf vr/P L . 
^yr«*«=5r<*4*T'2R5lf»U^. HJ&PJl-l 0 

it:. t< i/y?&ti/-y7 , S.£&2lzijkLt:. 
[0028] 
[Hi] 



04/28/2003, EAST version: 1.03.0002 



(7) 



1 1 



[0029] 







ami** 


PH 






CMPBfJg3Jg(nm/min) 
(C*£8git:/Cu) 


Ta 

(Ta/Cu) 


TiN 

(TflM/Cu) 


Cu 


SiQ, 


£ is 




ats 


2.58 


UL 


fcL 


40 

(O50) 


5.0 
(063) 


8.0 


0 


m ft 

012 




ao 


2.50 






1.9 
(003) 


2.8 
(O04) 


75.0 


0 


£ IS 
0*3 


is 


ate 


2.50 




#L 


38.2 

(aie) 


64.7 
(4.80) 


11.4 


0.8 


5? ft 

«4 


IS 


1.5 


2.49 






24.9 
(098) 


44.9 
(1.78) 


25.5 


1.3 


^ ft 


SI 


ao 


180 


mt 




10.5 
(026) 


17.3 
(043) 


40.4 


\2 


£ ft 


■J>a" 


0.16 


2.80 


m<r 
mh 




24.9 
(1.98) 


34.D 
(2.77) 


12.6 


1.2 


£ ft 

mi 




0L3 


2.79 






1.3 
(Q08) 


34.4 
(1.65) 


20.8 


1.3 


m ft 


IS 


ao 


2.74 




7>*^i> 


1.0 
(O02) 


7.5 
(0.18) 


41.8 


1.4 


£ ft 
0*9 


Wa- 
its 


0.16 


2.68 


HP**" 


£L 


33.0 

(aw) 


61.5 
(6.78) 


9.1 


1.3 


£ ft 
0110 




0.6 


2.95 






24.5 
(1.05) 


28.9 
(1.24) 


23.4 


0.7 




* * [^2 


] 



W^2 00 1-85372 
1 2 





$ fig 


$ fig 


m m 


3S fig 


$ fig 


$ ft 


$ fig 


£ fig 


£ fig 


£ fig 




mi 




#3 


814 












0*10 
























£(nm> 


40 


80 


45 


50 


80 


40 


45 


65 


40 


45 
























Si'nm) 


20 


35 


30 


30 


50 


30 


30 


45 


30 


35 



[0030] mmm k 214, wi&i:#8tts$Hf *e 
■&i%»m?* mtikfcmmmzmMMix'ii. o. i 

^;6feCT2i03iK-fbk?SS^^tiB<7)J5faas* J 7 
5. Onra/mi ntjil m^Ig-WNinSBO'C 

LiofcfflBfcS^rafcBfSI-iwi:*^*. Sill* 



T. i^T*&illS^3!aK^fiTS*fciaSfflll 

50 s>i.^eit*^oaijKA i «v^ffia^ffi^L^v^ 



04/28/2003, EAST Version: 1.03.0002 



( 

1 3 

ttnL^t -f i'^fite . 3§lHt*9il«jg 3 . 0 WM%<n 



1f^200 1 -85372 
1 4 

**. 

[003 1 ] 

iMtatim] *m<D±mmmmmi£. ph#3ot 



(72)»IB» ftffl M 



(72) m% #^ ttffl 



F?-A(##) 3C058 M07 CA01 CB03 DA02 DA12 



04/28/2003, EAST Version: 1.03.0002 



